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Abstract 

Background: Bacterial blood stream infection constitutes a significant public health problem and it is an important 
cause of morbidity and mortality in hospitalized patients. The aim of this study was to assess the prevalence of 
bacterial isolates from septicemia suspected patients and their antimicrobial susceptibility pattern in Gondar 
University Hospital. 

Methods: This laboratory based retrospective study of 390 blood culture and susceptibility tests was conducted in 
Bacteriology Laboratory of the University of Gondar Teaching Hospital. The samples were collected and processed 
following standard microbiological techniques as part of the routine clinical management of the patient. Antibiotic 
susceptibility testing was done on pure culture isolates employing disc-diffusion method for the commonly used 
antibiotics. The data were analyzed by using SPSS version 16 and the results were summarized by using tables and 
graphs. 

Results: Out of 390 blood culture results, 71 (18.2%) were culture positive. The predominant bacteria isolated from 
blood culture were Goagulase negative staphylococci 30 (42.3%), followed by 5. aureus 17 (23.9%) and Klebiesella 
spp 9 (12.9%), E. coll 5 (7.0%), Pseudomonas aeroginosa 4 (5.6%) and Salmonella spp. 3 (4.2%). The gram positive and 
gram negative bacteria constituted 49 (69%) and 22 (31%) of the culture isolates; respectively. The isolates showed 
high rates of resistance to most antibiotics tested. The range of resistance for Gram positive and Gram negative 
were from 23.5% - 58.8%, and 20%- 100% respectively. 

Conclusions: In the present study most of the pathogens isolated from blood culture showed high rate of 
resistance to most commonly used antibiotics used to treat bacterial infections. Therefore, rational use of antibiotics 
should be practiced. 
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Background 

Blood stream infection (BSI) remains one of the most 
important causes of morbidity and mortality throughout 
the world. Approximately 200,000 cases of bacteremia 
occur annually with mortality rates ranging from 20-50% 
worldwide [1]. Blood stream infection (BSI) accounts for 
10-20% of all nosocomial infections and is the eighth 
leading cause of mortality, in the United States some 
17% of result in death [2]. In sub Saharan countries in- 
cluding Ethiopia septicemia is an important cause of ill- 
ness and death in children, the mortality rate approaches 
53% which makes it a significant health problem in de- 
veloping countries [3]. 

In many studies a wide range of bacteria has been de- 
scribed in febrile patients including gram negative bac- 
teria such as Escherichia coli, Pseudomonas aeroginosa, 
Klebsiella species, Neisseria meningitidis, Haemophilus 
influenzae, and gram positive such as Coagulase negative 
staphylococci (CONS), Staphylococcus aureus, Strepto- 
coccus pneumoniae, Streptococcus pyogenes, Streptococcus 
agalactiae, and Enterococcus faecium [4-8]. The diagno- 
sis of these infections can be confirmed by blood culture, 
which is routinely available in few hospitals in develop- 
ing countries [9]. 

Bacterial pathogens isolated from BSI are a leading 
cause of significant patient morbidity and mortality. 
The impact of specific etiologic agents on BSI patient 
outcome are tremendous; BSI increases the mortality 
rate, prolongs patient stay in an intensive care unit 
and in the hospital, and leads to increased health care 
costs [10,11]. 

The timely and appropriate use of antibiotics is cur- 
rently the only way to treat bacteremia. However, many 
bacterial pathogens have become resistant to antibiotic 
regimens and become a serious public health concern 
with economic and social implications throughout the 
world. Antibiotics resistance is a growing problem in 
developing countries such as Ethiopia. In Ethiopia the 
unregulated over-the-counter sale of these antimicro- 
bials, mainly for self-treatment of suspected infection in 
humans, and to a lesser extent for use in animals with- 
out prescription, would inevitably lead to emergence 
and rapid dissemination of resistance [12]. Many studies 
have found that inadequate empirical therapy of bacter- 
aemic infections is associated with adverse outcomes, 
including increased mortality and increased drug resist- 
ance emergence [13-15]. 

However, there are only a few studies from Ethiopia, 
which have studied the organisms involved in BSI and 
their susceptibility pattern. We therefore conducted this 
study to determine the common bacterial agents associ- 
ated with BSI and their antimicrobial susceptibility pat- 
terns in Gondar tertiary teaching Hospital in Northwest 
Ethiopia. 



Methods 

Study design and area 

A retrospective cross sectional study was conducted 
based on review of records of 390 patients for whom 
blood culture were routinely processed in department of 
Microbiology Laboratory of University of Gondar Hospital 
from September 2006 to January 2012. 

Data collection and laboratory procedure 

Data on sociodemographic variables such as age, sex, 
blood culture results, antibiotic susceptibility pattern and 
sender were collected manually by using a pre-prepared 
data abstraction format from the department of clinical 
bacteriology from the registration book on which labora- 
tory findings after investigation of patient's blood are 
recorded. 

Two blood samples were collected aseptically from pa- 
tients for routine blood culture before taking any anti- 
biotic treatment in the hospital. The vein puncture site 
was disinfected with 70% alcohol and 2% tincture of iodine 
before collecting approximately 10 ml of blood for culture. 
For blood culture 5 ml of blood was inoculated into 50 ml 
of Brain Heart Infusion broth (Oxoid UK). Subculture and 
identification of isolates were as described previously 
[5,7,12,16]. Two aerobic blood culture bottles were used 
for each patient and growth in both bottles was considered 
positive. Finally biochemical test was undertaken to clas- 
sify bacteria at species level such as catalase, coagulase, 
novobiocin and optochin disk for gram positive and triple 
sugar iron, indole, citrate, urea, Lysine decarboxylase 
(LDC) and motility were for Gram negative bacteria 
following standard procedures [16]. Records showed that 
susceptibility testing was performed on Muller Hinton 
agar (Oxoid, Hampshire, UK) using agar disc diffusion 
method as described by the National Committee for Clin- 
ical Laboratory Standards [16]. The antimicrobials for disc 
diffusion testing was obtained from Oxoid in the following 
concentrations: ampicillin (AMP) (10 \ig), amoxicillin 
(AMC) (30 ug), ceftriaxone (CRO) (30 ug), chlorampheni- 
col (C) (30 ug), ciprofloxacin (CIP) (5 ug), erythromycin 
(E) (15 ug), gentamycin (CN) (10 ug), penicillin (P) 
(10 IU), trimethoprim-sulphamethoxazole (SXT) (25 ug) 
and tetracycline (TTC) (30 ug). The resistance and suscep- 
tibility were interpreted according to the National Com- 
mittee for Clinical Laboratory Standards [16]. Escherichia 
coli (ATCC 25922), Staphylococcus aureus (ATCC 25923) 
and Pseudomonas aeroginosa (ATCC 27853) were used as 
reference strains for culture and susceptibility testing. 

Data analysis 

Statistical analysis was done using SPSS version 16.00 
software. The chi-square test was employed to assess the 
association between variables. A p-value of less than 
0.05 was considered as statistical significance. 
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Ethical consideration 

This study was approved by Institutional Review Board 
(IRB) of University of Gondar. Official permission was 
obtained from the study site. 

Results 

Sociodemographic characterstics 

Three hundred ninety of bacteremia suspected patients 
blood culture were processed routinely from September 
1, 2006-January 1, 2012. Of these patients 212 (54.4%) 
were females and 178 (45.6%) were males. The median 
age of patients were 31.5 with age range 1 day- 62 years. 
The majority of patients 154 (39.5%) were greater than 
fifteen years age (Figure 1). 

The overall prevalence of bacteria isolated from blood 
culture of bacteremia suspected patients were 71 (18.2%). 
Forty one of the culture positive were from females and 30 
were from males. All infections were due to single 
organism. The predominant bacteria isolated from blood 
culture were Coagulase negative Staphylococcus (CONS) 
30 (42.3%), followed by S aureus 17 (23.9%) and 
Klebiesella spp. 9 (12.7%). The Gram positive and Gram 
negative bacteria constituted 49 (69%) and 22 (31%) of the 
culture isolates; respectively (Figure 2). 

In the present study the predominant bacteria by age 
class were CONS 7 (20.6%), followed by S.aureus 2 (5.9) 
in neonate age (Table 1). 

In our study, most of the sepsis patients were females 
41 (57.7%), however, there was no association between 
sex of patient and BSI (P = 0.526). The spectrum of BSI 
varies with the age of patients. Thirty five point three 
percent of BSI was found in neonates which shares 
the highest proportion of sepsis patients. There was a 
significant association between age of patient and BSI 
(P = 0.0004 (Table 2). In this study 69 (97%) of bacteria 
were isolated from hospitalized patients while the 
remaining 2 (3%) were from those who attended out- 
patient department; however, there was no significant 
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Figure 1 Age distribution of septicemia suspected patients at 
Gondar University Hospital from September 1, 2006-January 
1, 2012. 




Figure 2 Frequency and types of bacterial isolates from 
septicemia suspected patients at Gondar University Hospital 
from September 1, 2006-January 1, 2012. 



association between being out patient or inpatient with 
blood culture result (P = 0.482) (Table 2). 

Antibiotic susceptibility patterns 

Antimicrobial resistance levels for the Gram-negative or- 
ganisms, causing blood stream infections were ranging 
from 20 to 100%. Klebsiella spp were resistant to ampi- 
cillin (75%), trimethoprim-sulphamethoxazole (50%), 
tetracycline (75%), chloramphenicol (62.5%), amoxicillin 
(62.5%) and ceftriaxone (62.5%). E. coli were resistant to 
ampicillin (100%), tetracycline (60%), and chloramphenicol 
(40%). Salmonella spp were resistant to chloramphenicol 
(100%), gentamycin/ Ampicillin/ceftriaxone/trimethoprim- 
sulphamethoxazole (66.7% each). The range of resistance 
for Gram positive bacteria were from 23.5% - 58.8%. Fifty 
eight percent (58.8%) of S. aureus isolates were resistant to 
erythromycin, co-trimoxazole and penicillin-G. Relatively 
ciprofloxacin was fairly effective against both Gram posi- 
tive and Gram negative isolates (Table 3). 

Discussion 

The result of this study demonstrated that the profile of 
microbial isolates causing septicaemia and their suscepti- 
bility pattern to most commonly used antimicrobial 
agents. The rate (18.2%) of bacteria isolation in the blood 
culture of septicemia suspected patients in this study was 
in line with what had been previously reported in Nigeria 
(18.2%) [17]. However, this finding was relatively lower 
than studies done in Gondar, Ethiopia (24.2%) and 
Zimbabwe (37.1%) [18,19]. On the other hand, our finding 
was higher than a study done in Iran 4.1% [20]. The vary- 
ing proportions may be due to the different methodology 
used and the area of study, because of the regional vari- 
ation known to occur. 

The range of microorganisms that invade the blood- 
stream has been systematically studied by several re- 
searchers. In our study, 69% of infections were caused 
by Gram-positive and 31% by Gram-negative bacteria. 
Several studies in different countries, Jimma Ethiopia, 
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Table 1 Frequency of bacterial isolates by age class from septicemia suspected patients at Gondar University Hospital 
from September 1, 2006-January 1, 2012 





Type of organism isolated n(%) 












Age class 


CONS S. aureus 


E. coli Klebsiella spp. 


Salmonella spp. 


P. aeroginosa 


S. pyogen 


Entrobacter spp. 


Acentob-acter spp. 


<28 day 


7(20.6) 2(5.9) 


1 (2.9) 1 (2.9) 


1(2.9) 


0 


0 


0 


0 


<5 yr 


4(13.3) 4(13.3) 


1 (3.3) 0 


0 


0 


0 


0 


0 


5-15 yr 


9(13) 3(4.3) 


1(1.4) 3(4.3) 


1(1.4) 


1(1.4) 


0 


0 


0 


>15 yr 


10(3.9) 8(3.1) 


2(0.7) 5(1.9) 


1(0.4) 


3(1.2) 


1(0.4) 


1(0.4) 


1 (0.4) 



(60.9% and 39.1%) Gondar Ethiopia (70.2% and 29.8%), 
Zimbabwe (71.9% and 28.1%) Addis Ababa Ethiopia 
(62.6% and 37.4%), have shown marginally higher preva- 
lence of Gram-positive and lower prevalence of Gram- 
negative organisms, respectively [12,18,19,21]. On the 
contrary, Gram-negative bacteria have been reported as 
the commonest cause of bacteremia in hospitalized febrile 
patients in developing countries in studies conducted in 
Nigeria (69.3% and 30.7%), Saudi Arabia (62.2% and 
33.8%), Tanzania (69.7%, 30.3%) [17,22,23]. The possible 
explanation for the difference could be the difference in 
blood culture system, the study design, geographical loca- 
tion, nature of patient population, epidemiological differ- 
ence of the etiological agents, and seasonal variation. 

In our study, CONS, S. aureus, Klebsiella spp., E. coli, 
Salmonella spp., S. pyogenes, P. aeroginosa, Acinetobacter 
spp. and Enterobacter spp. were the nine most common 
noteworthy bacterial pathogens causing BSI. More or less 
similar observations have been made in cases of bacter- 
aemia in different countries, however, the proportion and 
predominance of the organisms varied [5,12,18,19,22,24]. 

Table 2 Sociodemographic characterstics of septicemia 
suspected patients in relation to bacterial isolates at 
Gondar University Hospital since September 1, 2006- 
January 1, 2012 



Variable 


Culture result 


Association 


Sex of patient 


Positive n(%) 


Negative n(%) 


P value and x 2 


Female 


41(19.3) 


171(80.7) 


X 2 = 0.40 


Male 


30(16.9) 


148(83.1) 


P = 0.526 


Total 


71 


319 




Age in years <28 day 


12(35.3) 


22(64.7) 




<5 


9(30) 


21(70) 


X 2 = 18.06 


5-15 


18(26.1) 


51(63.9) 


P = 0.0004 


>15 


32(12.5) 


225(87.5) 




Total 


71 


319 




Sender 








In patient (ward) 


69(18.5) 


304(81.5) 


X 2 = 0.495 


OPD 


2(11.8) 


15(88.2) 


P = 0.482 


Total 


71 


319 





OPD= Outpatient department. 



The predominant aetiological agents in our study were 
Gram positive organisms. It conforms with other studies 
[18,25]. Coagulase negative staphylococci (CONS) were 
the most commonly isolated bacteria and this has been 
also found in other studies [5,7,18,19,26]. The role of 
CONS in bacteraemia is divisive. Until the 1970s, CONS 
were mainly recognized as a contaminant. Since then, 
several studies have reported increasing incidence of 
infections due to CONS [12,27,28]. 

Reports from Addis Ababa Ethiopia [21] and Zimbabwe 
[19] revealed that (43.3%) and (42.9%) CONS were iso- 
lated; respectively which is similar to our finding. To the 
contrary, this finding was higher than the study done in 
Jimma Ethiopia (26.1%), Gondar Ethiopia (33.3%) 
[12,18]. The second predominant bacteria in this study was 
S. aureus which is similar to other studies [5,7,12,18,19,26]. 
This finding is in contrast to study done in Tanzania, 
the predominant bacteria are Salmonella spp. followed 
by£. coli [23]. 

In the case of Gram negative bacteria, Klebsiella spp. 
(12.7%) was the predominant bacteria followed by E. coli 
(7.0%) in this study. This finding is comparable to study 
done in Addis Ababa Ethiopia [5] where, isolation rate 
of Klebsiella spp. and E. coli were (9.7%) and (8.1%); re- 
spectively. In our study, we have not isolated Haemophilus 
influenzae like other studies in Ethiopia [5,12,18]. 

In this study all cases of septicaemia, a single micro- 
organism was isolated. This observation is in agreement 
with earlier reports [25,29]. However, septicaemia of 
polymicrobial aetiology was found in other studies [19,30]. 
Most clinical bacteriologists failed to report polymicrobial 
sepsis because of misconception of contamination, ignor- 
ance of its significance or disregard for the second organ- 
ism in an already positive culture [31]. However, there is a 
need to correlate the occurrence of polymicrobial sepsis 
with clinical outcome in septicemia. A patient already 
infected with one microbe may have acquired the second 
one from the hospital environment or both the bacteria 
could be nosocomial in origin [32], 

The result of our study showed that septicaemia was 
relatively higher in neonates (35.3%) which was greater 
than other age groups. This study has established that the 
disease affects all age groups but it was more noticeable in 
neonates than children and adults. It was observed that 
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Table 3 Resistance pattern of Gram positive and Gram negative bacteria isolated from septicemia suspected patients 
in Gondar University Hospital from September 1, 2004 to January 1, 2012 



Bacterial isolates 



Antimicrobials 





AMP 


SXT 


TTC 


C 


CN 


PEN 


E 


CIP 


AMX 


CRO 




n 


n 


n 


n 


n 


n 


n 


n 


n 


n 




(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


Gram + ve CONS 


12 


16 


22 


12 


9 


15 


9 


7 


8 


11 




40 


53.3 


73.3 


40 


30 


50 


30 


23.3 


26.6 


36.6 


5. aureus 


8 


10 


6 


4 


5 


10 


10 


5 


5 


6 




47 


58.3 


35 


23.5 


29.4 


58.8 


58.8 


29.4 


29.4 


35.3 


Gram-ve Klebsiella spp. 


6 


4 


6 


5 


3 


NA 


NA 


2 


5 


5 




75 


50 


75 


62.5 


37.5 






25 


62.5 


62.5 


E. coll 


5 


2 


3 


2 


1 


NA 


NA 


1 


1 


2 




100 


40 


60 


40 


20 






20 


20 


40 


P. aeroginosa 


4 


3 


2 


3 


1 


NA 


NA 


2 


2 


1 




40 


75 


50 


75 


25 






50 


50 


20 


Salmonella spp. 


2 


2 


2 


3 


2 


NA 


NA 


1 


2 


2 




66.7 


66.7 


66.7 


100 


66.7 






33.3 


66.7 


66.7 



Key:- AMX-amoxicillin, SXT-trimithoprin-sulphamethoxazole, TTC-tetracycline, C-chloramphenicol, CN-gentamycin, PEN- penicillin, E- erythromycin, CIP-ciprofloxacin, 
CRO-ceftriaxone , NA-Not Applicable. 



septicemia was most prevalent in the neonates (Table 2). 
This finding is supported by other studies [18,21,32]. 

There was a significant association between age of 
patient and BSI (P = 0.0004). The higher occurrence in 
neonatal septicemia has been reported from different 
parts of country [18,25]. The high occurrence of septi- 
cemia in neonates in Gondar hospital may probably be ad- 
duced to their low immune response, socio-economic 
status of their parents, poor hygiene practices, bottle feed- 
ing and high incidence of delivery at home. An additional 
effect of their low socio-economic status is exhibited by 
the inability of their parents to pay the hospital fees 
charged for delivery; consequently they deliver at home 
or herbalist shrines where there are no proper midwifery 
facilities [32]. 

There was no statistically significant difference in gen- 
der variation in septicemia (P = 0.526) in this study. This 
study showed that females were more affected than 
males by septicemia. Though this slight variation has 
been previously documented by various authors [18,32], 

A study of in vitro antimicrobial susceptibility profile 
of the aetiological agents of septicemia has revealed that 
there is a growing emergence of multi-drug resistant mi- 
crobes. Fifty eight percent of S. aureus isolated were re- 
sistant to erythromycin, trimithoprin-sulphamethoxazole 
(SXT) and penicillin-G which is a drug often used for ini- 
tial and empirical treatment of Staphylococcal infections. 
About 29.4% to 58.8% of S. aureus isolates were resistant 
to other commonly used antibiotics like penicillin, ampi- 
cillin, tetracycline and gentamycin. The consequences of 
using an ineffective drug in severe bacterial infections 



could be disastrous as this can complicate management 
and increase morbidity and mortality [13-15]. In our 
study, Gram negative bacteria showed highest resistance 
to ampicillin and chloramphenicol with resistance rate of 
85.5% and 69.5%; respectively which is similar with study 
conducted in Iran [26]. 

A general overview of the antibiogram of all the 
bacterial isolates indicates that Gram negative bacteria 
exhibited a greater level of antimicrobial resistance ran- 
ging between 20%- 100%) than Gram positive bacteria 
(23.5% - 58.8%) to various antibacterial agents employed 
during the study period. This is comparable to study in 
Nigeria for Gram negative bacteria (19.8%-92.3% and 
Gram positive (10%-87%) [32]. This situation raises 
serious concern. This suggests a very high resistance 
gene pool due perhaps to gross misuse and inappropriate 
usage of the antibacterial agents [32]. 

Although the susceptibility of the organism isolated to 
the third generation cephalosporin was generally good in 
the present study, the high cost of this group of drugs 
precludes their use as first choice in the treatment of 
septicemia. Ciprofloxacin was found to be effective 
against both Gram positive and Gram negative isolates. 
Similar findings have been reported in previous studies 
done in Ethiopia and in India [5,12,18,21,33]. 

Since it is retrospective study, the study population 
was not systematically selected, and since a relatively 
low number of cultures were performed over the study 
time-period the results may not be truly representative. 
In addition it is possible that CONS isolates may in 
some cases represent contaminants from the skin. In 
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addition, only aerobic cultures were performed thus lim- 
iting identification to anaerobic pathogens. Nevertheless, 
the data are of value with respect to antimicrobial sus- 
ceptibility of BSI pathogens in Ethiopia. 
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